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SECTION I 


INTRODUCTION 


A, BACKGROUND 


The use of tribar resolution targets to establish system performance levels has 
yielded objective data to support both fee and engineering calculations. Like all mea- 
surement techniquec, tribar measurements have an inherent variation which ts a cam- 
posite of small and uncompensated (or unknown) changes in the target, atmosphere, 
system, film, process, observer, ete. In recent vears, substantial improvements 
have been made in hardware and techniques: if we are to continue making meaningful 
measurements, it is necessary that more exacting ground-truth techniques parallel 
these improvements. 


While the ground=truth targets themselves represent only one element in a series 
of variables, they are an element over whieh CORN has direct control. Accordingly, 
we have instituted several in-house sponsored projects to track down and identify the 
variables associated with ground-truth targets and to find ways of eliminating, mini- 
mizing, or predicting them. This report deals with the cesults of a brief investiga - 
tion of target reflectance which was carried out during operational CORN support 
activities in August and September of 1972. 


B. CORN TARGET PHYSICAL CHARACTERISTICS 


The present inventory of CORN targets may be divided into twe categories: Those 
fabricated of nylon and those made from canvas. 


1. Canvas Targets: Canvas targets have been used by CORN since its beyinning 
nine years ago. Type 10/10 Army duck canvas is coated with a specially lormulated 
acrylic emulsion, then cut and sewn to make the resultant target panels. Uncoated, 
the canvas weighs 4.95 ounces ‘square vard; four lavers of aerviic coating add an addi 
tional 3 ounces. A Srl aspect ratio, 4:1 contrast ratio target having bar widths ranwimg 
from = feet U inch to #45 inch is 350 feet long and si feet wide, inetudes 4, 120 square 
yards of tabrie, andweichs 2,509 pounds Displayeddin two leus (Figure 2), the tarset 
can be displaved by a team of} men in G0 minutes Bar and baca.round retleetincies . 
nominally oso and Fo respectively, are ibbustrated in the spectral-reflectaaee profiles 
in Fisure J. “Poe eave tabrre enahes at) Gitriactive desplas  sithew Gt taauds tar 
wight ciown dong grass und small shrubs Material weight, vias ifs .wrrous nature. 
make tlhe target paneds easy to display on winds dave, anee displaved, Ute jeitels tond 
to stay in place rather than being fofted by High winds Wert. dnd the goseabafite of 
mildew, are ie major disadvantases of canvas 


2. Nvton Targets: 
tuted on a trial basis im fG6% and ternetiiy datrediacced tito the fnsoenteer a aro: Sy any 


Nelon targets are rebativels new be CORN, Suadine deem mxti 


falorce ps ceeated with aouretiane eniaision, Geen cut uma ses“enoin u lascnam sbcuilat wb. 
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sanvas. Coated nylon weights 4.95 ounces/square yard; the fabricated target then 
weighs 1,260 pounds, a decrease of 1,540 vounds compared to canvas. A team of 5 
men displays the t.rget in 90 minutes, but the lighter-weight fabric is more apt to lav 
atop grass and brush and sometimes results ina “lumpy” display. Wind is a problem: 
since the material is light and nonporous, it tends to act like a sail and may be both 
difficult to display and to keep in place after display. Nylon cannot mildew, and has 
demonstrated a longer useful lifetime than canvas. Ht is easicr to transport and dis- 
play because of its lighter weight, but there is legitimate doubt about the quality of the 
resulting display. 


C. TRIBAR RESOLUTION. VERSUS CONTRAST 


A resolution measurement is a function of target contrast. Factors which may 
influence target contrast include: 


l. Ground target contrast, 


2. Atmospheric scattering, 

3. Optical flare, 

4. Optical and film spread functions, 
5. Process gamma, 


5. Duplicating gamma, 


~) 


Observation conditions, 


8, Human observer or microdensitometer system. 


Changes in any of these factors which serve to increase the image contrast between a 
bar and a space will generally increase the resolution value We are concerned here 
with the reflectance changes in a ground target which may influence resolution mea- 
surements. 


Images of CORN tribars are acquired at a variety of solar altitudes, obliquity 
angles, and at various vehicle and solar azimuths. ideally, one would like to have a 
target which maintains constant reflectance and contrast under all possible conditions 
of acquisition. Failing that, one must then be able to measure or prediet these char- 
acteristics for known acquisition conditions. Onee actual contrast is known, the 
mechanism exists to compensate resolution measurements for departures from expected 
target contrasts. The problenf? however, bs to know with certainty the effective eon- 
trast of the target as viewed by the camera at the moment af acquisition. 








Io order to determine whether this is being done properly, iL tk neeessars to reyrow 
present techniques and to consider the assumptions which are made in the process ut 
using them 


tha 
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B. PRESENT TECHNIQUES AND ASSUMPTIONS 


Present target manufacturing techniques assure that the emulsions used in comting 
both canvas and nvlon targets are adjusted to within 0. 1 of the design reflectance of 
» the target. Great care is exercised to assure that the reflectance of the coating is unt- 
form. throughout. Until recently, however, there has been little attention paid to sur- 
face opticai characteristics, ie, sheen-or vloss. No specifications have been devel- 
oped to describe the reflectance of a target as a function of the iHuminating and viewing 
geometry. 


Onee targets are in the field, ealibration is corried out every bu days hy spectro- 
photometric measurement of a small (l-ineh square) pateh which ts cut from the target 
in the field. ‘This is the latest in a series of calibration schemes which have emplovect 

a photoyraphie photometry (Hasselblads) and on-site photometric and cadiometric instru- 
mentation. At present, spectrophotometrie data are collected at 50-nanometer inter- 


4 ‘ me? 4 i: ton “thes 4 2 £ i 
vals from 408 to 7d0 nanometers. and reported mt absorpiaince units (4° for pe? ter thee 
oh 


Air Force. A program called SPECTNEW then weights the target spectral profile with 
the lens transmittance and integrates to determine the effective reflectances of cach 
tarvel. SPECTNEW's subsequent calculation of tarzet contrast is assumed to dese ribe 
that target for the next 60 days of field operations. 


Given the above situation, one mav then delineate the assumptions which are made 
in resolution measurement. The following list is in no particular order, but includes 
an arbitrary estimate of the safety of the assumption and the impact if the assumption 
is invalid. A scale of 1-5 has been selected to rank these attributes. In the risk ccd- 
umn, higher scores indicate that the assumption is relatively unsafe ab present. in the 
impact column, a high score indicates that the consequences of making an incorrect 
assumption are substantial. 


We Currently Assume 





Risk Linpact 

iL. That turgels have a constant contrast ralio oer a vurkek, 

of sun angles und camera obliquities tp bad 
2 That tarvets ute invariant with ehinees in solar or cam- 

era azimuth pees io 
3 That large target ons be adequatels described bs ca 

teineh sample used for calibration. : ; 
j That, provided a Gareet bs onee calibrated, i tres neat 

chance sicnifieunthy thirguetiout a 6d-ckiy proriod 4 
5 That carrent calilyration instruments sinmlate the peaul- 

we td tarcelccucuera sun situation zd 2 
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Sa 
Risk Impact 
» §. That targets do not polarize light reflected from their 
surfaces. 3 b-4 
= E, OBJECTIVES OF THIS STUDY 
Pais report treats only the first of the above assumptions, and only in 2 preliminary 
” wav. The experiment described her: cas agrced to inva meeting attended by 
: Maj. Pollard, Capt. Gordon, Capt. Riley, and the author. (b)(3) 
The meeting was heldon 15 August 1972, and treated, as a part of the agenda, some 
* current problems being experienced with resolution measurement at high oblique angles. 
A nylon resolution target anda nylon grav seale were being used in the field. After a 
discussion of target gloss, it was proposed that: 
ay 
1, CORN simultaneously display a canvas as well as a nylon resolution target, 
and, 
® 
# 2. Field personnel make reflectance measurements of both uwylon and canvas 
targets during the last segment of the orission. 
os The purpose of this report is to document and evaluate the ficid data collected. Recom- 
: “mendations are made concerning further studies of this and the other assumptions dis- 
ou cussed previously. 
oe 
at 
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SECTION i 


D-3 FIELD MEASUREMENTS 


A. SPECIFIC OBJECTIVES 


Given a general objective of determining the nature of target reflectance at a 
variety of collection angles, we established the following specific objectives: 


lL. To determine the effective contrast of the nvlon resolution target at the angle 
of acquisition by on-site measurement. 


2. To determine the difference between nylon and canvas targets with regard to 
their reflection of light at angles to the source and surface. 


Each of these objectives was satisfied by a separate series of tests. This section deals 
with only the first objective; Section Ill treats objective number 2. 


B. LENE-SITE MEASURE MENTS 


To obtain a better estimate of the actual target contrast at the moment of acquisi- 
tion, field data were collected at Edwards APB, California and at Kingman, Arizona 
during line target displays at those sites. 


In all cases, the nieasurements were made using a Spectra-brightness spot meter 
which collects over a 0. 5°-dilameter: cone and which vields photometric data in units of 
foot-lamberts. The unit was mounted on a tripod, approximately 60 inches from the 
ground, Collection angle was varied by means of a protractor affixed to one of the tilt 
arms of the tripod. For this reason, angles reported are probably £2°. In all cases, 
a change in the collection angle was accompanied by a move in the meter’s position in 
order to assure that all data were collected fram the same spot on the target. Since a 
constant meter height was used, the meter-to-target distance increased as the angle 
departed from a normal or 90° position. This also resulted in the meter viewing a 
slightly larger area of the target surface. 


Since the brightness meter does not directly measure reflectance, it is necessary 
fo use a calibrated reference panel as a standard, A magnesium oxide dise is frequentty 
used for this purpose, since its reflectance is known and is very close to bg" Here, 
however, we were measuring reflectances in the 4 to 40° domain and wanted maximum 
instrument accuracy in that area. We selected «1 especially flat sample of 33°. canvas 
as astandard. In practice, each measurement of a bar or background area was accem- 
panied by measurement of the standard panel. Raw data then consisted of brightness 
measurenients from bars, background areas, and the standard panel. 
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C, FIELD DATA 
Data collected during each dav's display have been reduced to 7 charts (Figures +3 
through 6) which illustrate, as a function of angle, 
> l. Reflectance of bar panels, 
2. Reflectance of background panels, 
ag 
, 3. Reflectance contrast ratio, 
4. Brightness contrast ratio. 
ne 
4 While data were actually collected every half hour during the display, only that collected 
closest to the time of acquisition have heen included in this report. 
aa 
— Measurements were made of the nylon target at Edwards AFB on 19 August 1972, 
and at Kingman on 25 August and 1 September 1972. Data were also collected from a 
a canvas target displayed at Kingman on 1 September. 
D, SPECTNEW VERSUS FIELD CONTRAST 
oa As.indicated in Section I, part C, laboratory calibration data for each target are 
processed by a computer program (SPECTNEW) to predict target contrast for a Hi)-day 
. period. Table 1 compares field contrast measurements with SPECTNEW contrast tor 
am the 3 displays documented in Section I], part C 


TABLE lL. FIELD DATA VERSUS SPECTNEW CONTRAST 


Contrast 
SPECTNEW Fiala 
Site ‘Date Prediction Measurement* 
Nylon - Kingman - I dep 72 dt 3.4 
Nylon - Kingman ~ 28 Aug 72 ao 37 
Nylon - bdwards - 1% Aug 72 1. | b.2 
Canvas ~ Kinginan - 7} Sep 72 3.3 + 3 


*At actual acquisition incidence angle and time over target 
EE. CONCLUSIONS AND DISCUSSION 


I Refleetance: The reflectances of both the bar and background panels of the 
nvien targets vary muarkediy with the anzle at which they are viewed by the sensor 
Although the data reported here are tor a relatively constant selar altitude, i can 
reasonably lio assumed that chanves in either solar altitude (SA) or acquisition ine: - 
dence anale (A) will affect the retleetance of the target 
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Figure 3. D-3 Field Data Summary 
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Figure 4. D+3 Field Data Summary 
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SETE: KINGMAN, ARIZONA 
DATE. 1 SEP 1972 
FViME INTERVAL 1730 ~ 1745 GMT 


Figure 5. 








TARGET TYPE Canvas 57 
TARGET NO. #579 66 
STANDARD 26% Canvas 
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SITE. KINGMAN, ARIZOMA 
DATE: 1:SEP 1972 
THE INTERVAL: 1730 1745. GaT 
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Reflectance is generally lowest when IA is the same as SA, i.e. . when the sun and 
the sensor view the target along essentially a common line of sight. As the incidence 
angle increases and departs from the solar altitude, reflectance rises rapidly It is 
reasonable to hypothesize that reflectance would peak near an incidence angle uf I3u-SA, 
although the present data do not extend far enough to support this conclusively. It is 
important to restate, at this point, that for the purposes of this discussion, all incidence 
angles are measured from the east horizon, whether the vehicle was east or west of the 
target 


Acquisition at a high incidence angle would likely result in overexposure of the tar- 
get unless the increased reflectance were compensated when exposure was set for that 
acquisition sequence. For example, the data colleeted from the nylon target at Kingman 


on! September 1972 indicate that R, (bar) increases from 25% to 44°, while Ry (back- 


ground) increases from 7. 9°. to 14.5% Atthe higher angle, Ry has increased by a factor 


of 1.76, while Ro has increased by 1.93. The average log brightness iacrease of the 


target at the higher angle can be approximated by: 


176 + £, 93 
lo ‘ ea ein yimapnnaporonsnanentane 


Py 


~ 


= ly OK 


Thus, acquisition at the higher incidence angle would require ¥. 24 log E less exposure 
(5/6 stop) than the same target acquired at a low incidence angle. If exvosure were 
adjusted for some nominal situation, it is likely that the target ‘vould be either over- 
or underexposed, depending on the incidence angle. 


Although only one set of data was collected from a canvas bar target, there is a 
strong indication that this problem is not nearly so severe as with nylon. It may, in 
fact, be sufficiently small that it is lost in the other errors of the measurement. pro~ 
cess. for the canvas target at Kingman on 1 September, Ry increased fram 23", to 
34>, While Ry increased from ato 9%. The average log brivhiness increase would 
require an exposure adjustment of 0.07, or slightly over 1/6 stop. 


In summary, optimum exposure for the nvlon bar targets is a function of solar 
altitude and incidence angle. The anyle at which the target is ‘9 be aequired should be 
taken into account in setting exposure. 


2, Contrast: The dependence of reflectance on incidence angle is not identical 
for the bar and background panels of the bar turget. When reflectance is measured at 
increasing Incidence angles, Ry (bar) rises more rapidly than R., fhackground). For 
the Kingman example diseussed previously, the avion laraet contrast (Ry “Rod decreased 
from 3.44 to 3) as the incidence angle increased ‘Fhe canvas target decreased Fram 
4.2 to. 4 over the same set of incidence angles. 


Since resolution dala are collected from a variety of targets during @ typical mis- 
Sion, uid sinee largel contrast varies (rom target to lareet, resolution measure nents 
Sosbed to an effeetive resolution value at some standard contrast level (2:1). it 











so ot ee oe 
ix, therefore, impertant to know with accuracy the contrast of each target ander the 
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conditions of aequisition. Considering the experimental data, then, one must conclude 
that effective resolution measurements will be affected by failure to compensate for 
changes in target contrast which occur as a function of incidence angle. The error is 
greater for nylon than for canvas targets. 


it is possible that this type of variation has been detected but un recosnized during 
previous missions. High incidence angles are generally experienced only at high scan 
angles when the increased vehicle Warget distance serves to decrease scale and resolu 
tion. The effect of the target would be to further decrease resolution measurements; 
yet this might have been attributed to the nature of the system fiself. The seriousness 
of this problem could be detected if one were to evaluate data collected at high scan 
angles from previous missions. In cases where the vehicle is east of the target, con- 
trast and résolution should be hizher than those cases where the vehicle is west of the 
target. While this experiment is not difficult, it could fail for the reasons explained in 
the following paragraphs. 


3. SPECTNEW Versus Field Data: In correcting resolution data to determine 
effective resolution at a standard contrast level, the actual contrast of the target is 
generally presumed to be that predicted by SPECTNEW. For the Kingman example, 
SPECTNEW would have predicted a nylon bar target contrast of 4. 1, while field mea~ 
surements indicate an aciual contrast (at the acquisition angle) of 3.4. The problem 
here is not with SPECTNEW itself, but the calibration technique which it represents. 


SPECTNEW is updated at 6J-day intervals, yet during that period, field targets 
are subjected to various types of treatment which serve to change reflectance and con- 
trast markedly. Displays ia dusty or sandy areas where there is even a light wind will 
result in a chanye in both reflectance and contrast. Subsequent washing of the target 
will result in yet another change. Since it is not possible to wash each target between 
every display, target reflectances change from day to day and cannot be typified by a 
single number for a 60-day period. 


F, SUMMARY 


i. Target reflectance and contrast are a function of the angle at which the target 
is acquired, 


24, Averaye targel brightness increases with increasing incidence ancles, and is 
sufficiently different at high incidence angles to require @ decreape in exposcre if the 
target is to be consistently imaged at the same place on the Hln’process charactoristic 
CURVE, 


% ‘Target contrast decreases with inercasing invidenve angle, and will result im 
resolution oeasurements whieh imdicate that system vertormance is hawer tadn it 
actually is 

4+. Target contrast vurtes carly 


god is hetter descrifacl ly am-site measure cents 
than by SPECTNEW contrast preci s 
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SECTION Ul 


| . NY LON/CANVAS COMPARISON 





ha A. OBJECTIVE AND GENERAL APPROACH 


To obtain-an objective comparison of nylon and canvas optical properties, a series 
of semicontrolled measurements was made during a brief lull in D-3 field operations. 
The expression ‘'semicontrolled" is used because the data were collected outdoors and 
were subject to minor changes in weather conditions. The absence of operational 
requirements on this particular day permitted more than usual time to be devoted to 
these measurements; they are, consequently, more accurate than usual. 


The experiment was carried out at Edwards AFB on 23 August 1972 and involved 
three targets: Two nylon and one canvas. Of the two nylon targets, one had just been 
washed; the other had recently been used for a series of 6 consecutive displays and 
showed a considerable amount of surface dirt. All data werc collected between 1730 and 
1900 GMT in order to appreximate the solar altitude conditions present in a typical 
CORN display situation. 


B. DATA COLLECTION AND RESULTS 


It is assumed that target-acquisitions for program D operations seldom if ever 
occur at an incidence angle less than 30° or more than 150°. These correspond to 4 6° 
scan angles. in order to describe the complete range of angles typically experienced, 
measuremerits were made from 20° to 160°. Measurement apparatus and technique 
were identical with those described in Section H-B. Figures 7-9 represent reflectance 
and contrast data for canvas, nylon, and dirty nylon respectively. 


Cc, CONCLUSIONS AND DISCUSSION 


The following discussion first compares the reflectance characteristics of the 
three targets then presents a comparison of contrast characteristics. 


1. Reflectance: Both nylon and canvas target reflectances vary as a function of 
incidence angle. Generally, the change is one of increasing reflectanee with increasing 
incidence angle. Although bar and background parels do not necessarily increase at 
the same rate, the average reflectance at any one angle serves to indicate the exposure 
adjustment which would be necessary to assure that target images acquired at different 
angles were placed on the same portion of the characteristic carve. If 
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2 = F {the factor by which the bar reflectance increased between 
a anvles a and b) 
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Figure 7. D-3 Field Data Summarv 
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STE. Eowarps TARGET TYPE: WYLOM ST CLEAN: 


DATE. 23 AUG 1972 TARGET NO. WINS -9 727 
Toae IWTERWAL: 1736 - 1900 Gut STANDARD: 265 CANVAS 





s ae wept 13 
BRL OR Te oe RR Pe 





ee ie gia 





Pierre &. 9-8 Field Data Sanonary 


is 


BEST COPY 
AVAILABLE 








(Approved for Release: 2018/07/31 C05106625sssiiilisiiias 


| __ Approved for Release: 2018/07/31 C05106625| | 





SITE. EDWARDS TARGET TYPE: NYLON ST (DIRTY: 
ii DATE; 23° AUG 1972 TARGET NG... ¥iL$T5°72T 
TIME SNTERVAL, 1720 ~ 1900 GMT STANDARD: 28% CANVAS 
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Figure’. D+-3 Field Data Summary 
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and R2 - R2. 
¢ a. 








b : 
“oC F,, (the factor by which the background reflectance increased 
“a “ between angles a and b), 
. Fl + F2 ; 
ten logy es =the log exposure change required to compensate the change 


in reflectance with incidence angle. 


The experimental data indicate that the maximum change in exposure required for 
nylon targets is on the order of 0. 15 (greater than 1/2 stop) while the change required 
for canvas targets is 0.10 {1/3 stop). The cleanliness of the nylon target has little 
effect on the exposure adjustment required. In either case, the required change is 
sufficient to-cause a-change in-the image position on the characteristic curve, and 
quite possibly a change in the observed resolution. 


2. Contrast: The three target surfaces differ markedly in contrast when incidence 
angles are varied. To illustrate this point, data from Pigures ? through 9 have been 


‘summarized in the following table. 


TABLE 0. TARGET CONTRAST AT VARIOUS INCIDENCE ANGLES 


incidence Angle 








Dirty Nylon 2.2: 3.6 2.5 447. 
Clean Nylon a. 2 44 — in, ¥% 


Both the ¢anvas and the clean nylon decrease in contrast with increasing incidence 
angle. The dirty nylon first increases, peaks around 9 degrees, then decreases in 2 
manner very similar to the canvas target. 


If the three targets had been acquired at an incidence angle of 150 degrees (essen~ 
‘tially the situation which would exist at a GU-degree scan angle with the camera west 
of the targets), there might be little difference among the three resolution values 
observed, 


On the other hand, acquisition at the same scan angle but with the camera east of 
the targets should result in similar resolution observations from the canvas and dirty 


nvion, but in a significantly higher resolution from the clean nvion target. 


Vertical acquisition would result in different resolution values tur the three taryets, 
with canvas being the lowest and clean nvlon the highest. 
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D. SUMMARY 

l. Target reflectance and contrast are a function of the angle of acquisition for 
both canvas and nvlon targets. Canvas is the least affected, while nylon variations 
are quite siynificant. 


2, When dirty, nylon targets behave more like canvas than like clean ovion. 


3. Exposure changes are required to compensate for changes in target reflectance 
as the incidence angle changes. For a typical D program situation: 


RELATIVE LOG EXPOSURE INCREASE REQUIRED 


Sean Angle 


5 WP Gi E 
Nylon (clean) G 0, 03 a, 18 
Canvas cs) 192 re 
Nylon (dirty) i 0, 03 i. Is 


4, Nylon and canvas are distinctly different in their reflectance properties, but 
both require compensation for general reflectance and contrast changes in order to 
obtain accurate resolution data. While canvas exhibits the effect least, there is no 
distinct advantage to it when compared to nylon. 

5. The compensation required is neither complicated nor expensive, but does 
require more data than ave presently at hand. 
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SECTION LV 

aes RECOMMEXDATIONS 

ike The foregoing report is based on data collected over 4 brief interval near the con- 
clusion of program D-3. It is sufficient to demonstrate that some uncompensated vari- 
ables are affecting resolution measurement. Depenuing on the situation, these effects 

as may exaggerate or underestimate actual system performance; on the whole, it is likely 
that we usually underestimate how well the system is performing. Compensation for 
these variables is not only possible, but appears to be fairly straightforward. It is 

si likely that a data base ean be accumulated which will permit routine compensation for 
target characteristics for all programs currently supported by CORN, 


In order to acquire a better understanding of the nature of the target surfaces, and 
to prevent further misleading resolution computations, the following activities are 
recommended. 


i. On-site field measurement of bar and background reflectances should be made 
during all future CORN deployments at the Lume and angle of acquisition. Instrumenta- 
tion and procedures should follow essentially those described in this report until improve- 
ments can be elfected. 


2, In-house work carried out by Data Corporation should be accelerated to com- 
pile a routine for target reflectance prediction based on camera azimuth, acquisition 
angle, solar altitude, solar azimuth, and target warp/fill orientation. The objective, 
should be to determine algorithms which may be used, on a routine basis, to provide 
the Air Force with more aceurate reflectance information.  ) 


3. Work should be performed to breadboard and ficld test a target reflectance 
measuring device which is independent of daylight for its source of illumination. 
Present spot brightness meters must have a constant illumination level to permit the 
several brightness measurements required to calculate reflectance. Presence of 
evenly seattered cirrus clouds makes a constant ibumination level nearly impossibie 
to obtain, Initial desiuns exist for a device which wauld make spectral measurements 
ata variety of incidence angles using an internal, battery-powered source. The «ntire 
unit could be small, portable, and operate be relatively cotrained field personnet. 
With appropriate care, the device could use a meusurement zeometry whieh simulates, 
to an extent, the sunécamera system. In this manner, multiple measurements could 
be made ata yartety of positions on the target in order to obtain a more exact deserip- 
tion of its overall suriace progertics. 


Pursuit of these recomunendations would resolve the assumptions discussed in 
sevtiong b-Dof this regert, inorder uf decreasing importance They should, however, 
be addressed almost simultaneously, since resolution calculilions are an evervainy 
aetivity on which wu great deal depends. they snould te uperaded to ovaximuem accurac: 
god celigbilite as seen as is practicall, prssihle. 
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